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Some Problems of the Thermodynamics of s/076/60/034/010/003/022 
Heterogeneous Multicomponent Systems. III. BO15/B064 


The Relation Between the Changes of the 
Chemical Potentials of the Components and the 
Isothermal-isovaric Changes of the Phase 
Composition 


that in a change of the composition of ternary two-phase systems along the 
isothermal-isobaric curve of the phase equilibrium the chemical potential 
then passes through a maximum when the molar ratio of the two other 
components in the coexisting phases is equal. A simultaneous application of 
equations (1) and (3) permits to establish the position and also the kind 
(maximum or minimum) of the extremum of the chemical potential. The authors 
emphasize that only a joint analysis of the equilibrium conditicns and the 
stability conditions of heterogeneous systems permits to determine the 
sharacter of the changes of the chemical potentials along the total length 
of the isothermal-isobaric curves of composition. If one of the coexisting 
phases may be regarded as ideal the following holds: 


2 
dx: \ 
i : ; 
>0 (4) which means that the total molar ratio 
7p. 
dx, ; P,Tsx,/x, 
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The Relation Between the Changes of the 
Chemical Potentials of the Components and 
the Isothermal-isobaric Changes of the 
Phase Composition 


of the respective component of the heterogeneous system and its molar ratio 
in the ideal phase change in the same sense, For a system with an arbitrary 
number of components the following holds: 


/ 4,0) ra () 
= >O if = x x x x 
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ices, the chemical potential (the partial pressure of the i-th component of 
the heterogeneous system) and its molar ratio changes in the studied k-th 
phase in one and the same (in the opposite) direction if an addition of the 
corresponding component to the heterogeneous system leads to an increase 
(decrease) of its molar ratio in this phase. By solving the Gibbs-Duhem 
equation for each of the coexisting phases 
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is obtained, so that from (8) 
and the stability conditions one 


conditions of an extremum of the 
chemical potential of the i-th 
component on the isothermal- 


isobaric curves of hetero- pee 


geneous systems, consisting of 
n components and n-1 phases: 
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- Some Problems of the Thermodynamics of s/076 60/034/010/003/022 
i Heterogeneous Multicomponent Systems. BO15/B064 
| III. The Relation Between the Changes of 
; the Chemical Potentials of the Components 
rs ; and the Isothermal-isobaric Changes of 
‘ i the Phase Composition 
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(dpidp.r =O, CCH] ee = 0. (9) 
: 2 fal AD. ce 


ee ae wee : bee ne ee ee MO te 


. ow 


| 
The practical importance of equation (8) consists in the fact that from 


the changes of the chemical potentials partial pressures and activities 


under 4sothermal-isobaric conditions. There are 3 figures and 15 
references: 14 Soviet and 1 US. 
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the data on the composition of the coexisting phases and on the changes of 
the chemical potential of one component only, it is possible to determine 


ofall other components of a system that is monovariant and heterogeneous 
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AUTHORS: Nikol'skiy, B. P., Corresponding Member AS USSR, Shul'ts, M.M., 
Peshekhonova, N. V., and Belyustin, A. A. oa 


TITLE: Particular electrode behavior of glasses containing two acid 
(glass-forming) oxides 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no- 3, 1961, 641 - 643 


TEXT; Electrodes of alkali glasses with basic oxides (modifiers): 08,0 
Cac, Bad, La50z5 etc. have hydrogen function in a large pH intervals 
p= 9° + } log a+ (1); (b = (RT/F)-2.303). By ion exchange: H’ (glass) 


+ u* (solution) == H" (solution) + M(glass) (2), the hydrogen function 
changes to the metal function at certain pH's (section a"'@! of the curve 
1, Fig. 1). According to the ion exchange theory, curve 1 is-described by 


p = p° + Hog (a+ + Kat) (3), where K is the equilibrium constant of 
Eq. (2). The divergence from Eq. (3) observed in the a"'@! section, 


specifically when BLO, is introduced (curve 2), is explained by the 
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presence of hydrogen ions bound differently strong to the glass. When 


adding B,0, or Al,0 » one obtains a glass electrode with metal function 
12 


(curve 4). B and Al free glasses correspond to weakacids (Kw10 “, curve 
1). Curves 2 and 4 correspond to Na,,0-Ca0-Si0, systems with additions of 


A1,0;5 Bo035 and ZrO, In the section aa! (curve 3), the hydrogen ions 


are bound to the anions of strong and weak acids in glass phase. In the 
section a'@'''6", the hydrogen ions are replaced by weakly pound alkali- 
metal ions. These are bound stronger in section 6a. The metal function 
is complete in a'p''!. This has been established experimentally in the 


ternary system Li,0-A1,0,-Si0, with O - 3 mole% of A1,0,. Similar to 


41,035 BLO, effects a differentiation in the system Na,0-B,0,-Si0, at 


0.1 N and 3 N Na-ion concentrations of the solution. With the curves 
represent ng the pH dependegce of theepotential, the vertical distance 
between ithe sections of the Na functions for glasses containing 6.6 and 


9.4 mole% of B,0, is: AE = flog (as gil? ase) = 83 mv. Similar condi- 


tions were found for the following systems: Li,O - RO, - SiO (B_0O 
nm 2 nm 
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og Ba0xs Ga0;, Zn0,) § Na,O - RO, - $id, (R07 = A1,0,, F250, Fe 05, 
- Ge0,, Sn0,; Ti0,, Zr0,, P5055 Sd,0,5 Bi,0,). The second hydrogen range 


due to the weaker acid disappears with a pH of O - 14, when relatively 
large amounts (3 - 9%) of Al,03, Fe,03, B,0,5 and Zr0, are added (curve 4, 


Fig. 1). Thus, alkali-metals are pound in complex silicate systems by 
A1,0;, Bi0zs and similar oxides. The established “differentiating effeot":. 


of a small quantity of acid oxide in glasses of simple composition is 
common to all glass-forming oxides and confirms the assumed binding and © 
coordination of atoms of glass-forming elements according to M.'M. Shul'ts: 
(Ref. 18: Vestn. LGU, No. 22, 40 (1960)) and (Ref..19: Stekloobraznoye ~ 
sostoyaniye (the vitreous state), Izd. AN SS5R, 1960). . There are 3. fig- 
ures and 19 references: 15 Soviet-bloc and 4 non-Soviet-bloc., The most.” 
recent reference to the English-language publication reads ‘as follows; .~ 
Ref. 11: G. Eisenmann, D. 0. Rudin, J. U. Casby, Solis, 126, 831:(1957)+ 
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LUPHORS: Shui'tsy ies Biss Belyustin, A- Ae 
ip Giger uffect 0 of boric oxide on the electroce properties of plein 
acaium silicate glasses 
PERICDIC.AL: Tening rad. Universitet. Vestnik. Seriya fiziki i khninii, 


no. 1, 1962, 135-142 -° 


gs free from calcium oxide and aluminum oxide were studied. 
sses were produced from chemically pure boric acid, sodium 
d quartz in @ silite furnace in platinum crucibles at 


Bae ae an 
1206- 1450°C. Tne electroce properties of the glasses were studied in 


puffer mixture solutions of O- 4-3.0 N sodium chloride. Hydrogen and calomel 
electrodes were used for pH measurenents. The RLF was neasured with 4 
ATE-1 (PPtv -1) got by the compensation method. ach experiment 
lasted 16-14 hrs- The EMF values measured with the ae - enlanel 


electrode were red gusseted py the curve B versus pH additions to 


B 
2°3 
sodium silicate glasses were found to affect their hydrogen function in 

tne low pH region. Glasses with higher BoO 3 content behave like plain y 
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3/054 62/00 0/001 /CC9/011 
Effect cf boric oxide on the --- B121/5136 
scdiun silicate glasses and are suited for wider pH determinations. The 
Gependence of SHE, measured with a hydrogen — calomel electrode, on the DE 
of the solution, gives @ stepped curve for boron silicate giasses with 
a BAO, content of up to 7)s. The affect of boric oxide on the electroce 


- h 

? . 

rties of the glasses is characteristic of vitrifying oxides. 

ed curves of the EMF - pH dependence of boron silicate giasses have 

a predicted in theoretical studies py B. F. Nikolskiy in 1953 (Ref. 15: 
B. Pp. Nikol'skiy ZhPKh, 27, 724, 1953). Be P- Nikolskiy and HM. M. 

Shul'ts recently suggested the formula for the potential of glass elec- 
trodes with two groups of anions: 


Us 
ct 
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jpme 
ts 


f - \ 
° et io \ o et eg cee 

= ow? +(1/9UIog (ay+ + Key et) - (1/gv log WH ——— + — Pe) 
a: 5 HY Ne Ay pty Key et Atty K ay +} 


: E P: oer ‘ Os F F 
where wis tne slass electrode potential; py is the standard potential, 
a,+ and a + are the ion activities in the solution, N,, and ¥ 

1 ae —- 


are 


H “Nat oO 
their concentrations in the glasses, 
Bit Nat ‘ 
Ko= TA », Bisa constant dependent on the number of anion groups in x 
Wat ¥ 
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PITLs: Study of the electrode properties of Lithiun alumino 

silicate glasses 
PLAID LOLE: Leniagrac. Universitet. Vestnix. Seriya tizixi + anivdis oy ead 

no. 3, 1902, 108 ~ 113 cf 


Gar: Aecorcing to the generalized ion exchange theory of the glass 
electrode cevelored dy. B. Pp. Nikol's«iy (ZhFKh, 27, 55 1955; Dan SSSR, 
140, 641, 1961), the curve & = f(pH) : may have- steps if tne glass contains 
nycrogen ions with oonés of aifrfercnt stréngth. This was checked on, 
Lithius alu: ing silicate glasses ®Sontaining 245 27, 30, or 33 noley% Li, ce) 
and O - 6 woleh A1,0,- The curve & versus pH was plotted oy weaeurind 


the emf of the following elements: ; 

(Pt)H,0> & LiCH,LiCl|isaturated KCl solution, HgyCly| Hai 

Ag|Agc1,0-1 Ni HC1' glass membrane |3 if LiOH,LiCl|jsaturated KCl solution, 
Caré 1/3 
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Stucy or tne electroct+-+-+ B101/3186 

#g,Cl.,' Hs- ; 

ee ; ; 
Results: (1) Lithiua silicates without acmixture of A1,0, have an H 


j ‘ og a+ 

function trom oH<1 to pH 10-115 at nigher oH, transition to 4 Li 

function occurs. (2) Even an admixture of 0.5 soles A103 jnflects tne Ie 
{ 4 


Beversus-pH curve in the acic range 3 anc at @ nigher 41,0 content this 


ee : ee 2 eases + ; 5 
inflexion extencs to a norizontal section sith & Li. function. (5) Glass 
electroces with 23 nolef Al 0. vberave Like Li electrodes at oH >: = 12. 


aes, 
(4) This effect of 41,05 decreases «ith increasing content of Li,0 in the 
glass; therefore, hnigner A1l0, agGmixtures are necessary %O ottain 4 Li’ 
function. The measurea values were well reproducisle potn with rising 
ana falling pH. The pehavior of Lithius alumino silicate electroces 
js explained py the formation of- lattice points with excessive negative 
cherges curing tne introéuction of trivalent aluminum in tne silicate 
Lattice with the coorcinetion number 4; in these lattice points, tne 
nyérogen ions nave no longer & covalent but @ weaker vond. The following |, 
ee a go o+ 0.5 foglag+ * Kay) - 9.50108 (1/ (age + aka )*Po/e gt +0 Katy)» 
are : 
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There are 7 figures anc 7 tadle The most important snglish-languagze 
reference is: G. b&b. Hisensan, DB. O. Rudin, J. ki. Casby, Science, 426, 331, 
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+; Leningrec. Uni i -Seriya fiziki i khiswili, 
no. 3, 1922; 116 - 1 
t € "nodirying" oxiées om tne 
si) have been studied for sodium silicate glasses with 
22 mole Na,O0 an cifferent concentrations of A103) Ga503, Ing03, oF 
Ba0, dy svaSuring the enuf of the element AgiAgCl, 0.1 yC1] glass] 
puffer soiution NaCi{|Acl solution, saturatec, HgjCl,!He- The constant K 
O.1 for 3X 
Na4l Ne 
7 Naas a 
ee and the value xy = & sa 


wT i ae BA a ae . 
oy ae ee ee 


é fecis of "glass-forming" anG 
function & = Tf 


a 


a 
@ with 


oO 
aA 
i 


‘of the equation @ = go + Log(agtk 


Geteruined, where 4 is the constant for sodium aluinino silicate glass; 
ones Na 2 : . “de das 
ana eat she constant tor sodium silicate glass. Admixing small amounts 
due to different 


wr Algts gave the curve © = (pH) a stepwise course 
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Sy 


bincings 97 the hycrogen icons to the 5i0, and al0, tetraheérons of une 
glass structure. A1,0, acts as a typical glass former. Tne range of the 
Na* function in the Seversus-vH curve extencs with rising Ai,0, content. I 
Ga0, also acts as glass former, but its modifying capacity pecones 


e ‘ eer See ton ‘ - Pa es ; 
evicent in shirting the transition from the H function to tne Na Yunction 
towards higher pH. It is concludec that gallium enters the glass both as 
EN x _ VI ane - 

Ga (glass former) and as Ga (modifier). In,0, acts still less as 

glass former and shows even more intensive uocifier action by a wide range 
of the H function. Acmixture of Bad (modifier) to Na-Al glasses reduces 
the effect of the secone glass former (A1,0,), making the H-versus-yH 
eurves Siuilar to tnose for Na-In glasses. The difference between glass 


: . 


f 
forner anc mocifier can be seen from log X = £("x,0;)/)Naz0])> i= By, Al, 


Ga, In (#ig-e 3). A small Y% is characteristic of xcdifiers. Tnere are 
le Pane most-important English-language reference is: 
G. 5. Bisensan, D. O- Rudin, J. KM. Casbdys Science, 1260, S515 1957. 
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Fig. 3. LogxX versus [, Os] /tia 30] (1) Na,0 - Al,0, - Sid, 
Na ,0]<25 moley; (2) Na5e - 1150; - Sid, ies of >25 nolefa; 3) ze ft 


“Na,0 - 3,0, - Si); (4) Na,0 = Ga; 2°5 = ‘si0,1 (5) Na,O - In,0, - Si0,. 
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AUP HGRS: Hikol!'skiy» B. Pes corresponding Member AS USSR, isexova, 
N. Pe, and snul'ts, ie Me 
TITLE: Composition of boron alumosilicate glasses and its effect 


upon tneir electrodic and acid properties 


ERERIODICAL: aAkademiya nauk SSSR. pDoklady, V- 142, vio. 6, 19625 1331-1334 


Tt 


pxt; ‘he present paper was ~ead at the session of the OS Otdeleniya 


Khimicheskikh nauk AN SSSR (os of the Department of Chemical sciences of 
the As USSR) on May 30, 1957T- It concerns 4 new method of solving glass 
electrode problems and such related %o nyalurey gn general. The electrode 
potential as a function of the pH of the electrolytic solution was measured 


on silicate glasses with @ content (molejs) of G=10.3 of B50, 0-2 of Al,,0 
fe) 5 
40-22.7 of NagQ> and 0-6.4 of CaO: uw = + Hlog(ay: + Key n*)? wher 


ge oD wi f/m. T ; Ps Aj a ty r Nas 
p= 2.3Rt/F; K = ag Nya /Aua Se ig the exchange coefficient between Na 


4 


With increasing pe, each glass passed from the hydrogen function yi 
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Composition of boron alumosilicate --- 3101 /Bi44 

(Gi. = “ + Plog a,-) to the sodiun function: Yaoi+ © ye + flogka - 

TH j a. SH He” Bron 

This results in the relation: -logk = (,- - 4 .)/w - log(a py ere me: 
H Na H Na 


dependence of K on the ratio between the strong acids and the sum of 
strong and weak ucids in the glass was found. -logkK is a unique function 
of the molar part, 4, of the strong acids in the glass: 

a= [By 05 (4) + 41,0, (%4)] /{Na,0(%) + cao(7) | - The transition from the 
nydrogen to the sodium Zunction occupies a wide zone of the diagram in 
glasses with a comparable content of strong and weak acids, and @ narrow 
one in glasses with a prevailing content of either strong or weak acids 


(Pigs. 3), There are 3 figures, 4 table, and & references: 7 Soviet and 
4 non-Soviet. Tne reference to the English-language publication reads 


an 


as follows: B. Lengyel, &- Blum, Trans. Farad. Soc-,; 0, 461 (1934). 
: Gs 
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State University imeni A. A- Zndanov ) } 
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NIKOL'SKIY, B.Po$ SHUL'TS, M.Me3 BELYUSTIN, A.A. 


Influence of the nature of the second glass-forming oxide on 
the sodium and potassium electrode functions of silicate glasses. 
Dok1.AN SSSR 144 no,4:844-848 Je 162. (MIRA 15:5) 
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eons 5 . fize kbim. 36 
Some aspects of glass electrode theory. “hur (MIPA 1727) 
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_° AUTHORS: stefdnova, 0. Kos ms ty es Naterovas Ye. Aa 
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TITLE: The e. m. ft. Of: galvante ¢ ‘cells containing jon’ ‘exchange | 
; diaphragms hl Beate aee ae ta , 9 ; : 
PERIODIGAL: Leningrad. Universitet. ‘Vestnik. Seriya fiziki 4 khimii 


. ee) 
 PEXT; The galvanicc cell: 


Ag [gC ; Achy “Bol slaphraes Mey: “Bel, Ago | ag sy 
solution 1... Eee ee II solution 2 ah 


where A and B are univalent eugene. or iyarogen, is” studied: = he 5 
diaphragm is taken as being permeablé only to cations.— The : change. in = 
free energy caused by the transport. of solvent is not taken into — 
+. consideration. Based on a paper Ye Ge: egerobers Aa Amer « Chen. sooo iy) 
75, 2883, 1953), 
- Card 1/3 
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fie ‘obtained for ‘the e. m- £30. a peing: ‘the.  dptavity. ccoathiclente ‘of: he. 

‘:jons and: u being their mobility” in“ the. diaphragm. The effect: of: 

~ incomplete dissociation on: the validity. ‘of - Eq. 6:is° ‘discussed, and the: 

- equation whose validity can be ‘determined: ‘qualitatively by” ‘plotting. the 
courve-e.:m. f. versus composition : ‘of. solution: is checked: experimentally 
substitution of the transport numbers’ ‘ty and ty of” ions: in. the: surface: 


of. the Seeaiaae in’ Eas 6 yields. 
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. B101/B215 
AUTHORS: Shul't _parfenov; he Ter Peshekhonovay Me vey ; 
: ee tia, A. Ae. ae ee ; 
TITLE: Net hod for studying the “electrode properties’ anid: sHeuioal 


stability of glasses 


" PERIODICAL: Leningrad. piisasiened tyertaak Seriya fiziki i khimii, 
: no. 1, 1963; 96-104. epee, Paez co 


. PEXT: The regularities governing. ‘the: ‘hexation between the. ctenteade. 
properties of glasses and their chemical. composition were studied in: 
binary alkali. silicate glasses . such as Li, 0- Si0, and: Na, O°= $059 as 


“well as in three-component glasses” which “pesides alkali Suiae and Si0,, aS 


-” gontained also an element belonging to ‘the groups II, III, IV; or Vv. of. 
pi the periodic system, as well as in multicomponent glasses such as. 
ins Li,O - Cs,0 - La, 0, - S$i0,;. Li50 - Bad - Lag? oe Si0,3 Na, 0. - “Bad” - 


2 2 
Al, 0; ~ $i0, and others. The production of | electrodes - in. the: form of 


2 
uae be glass balls of 68-40mm dia meter: wall thickn ess. 02:7: -, nD TE isadgeoribed 


~. Card—t /{3——---————- ea 
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wy st a ya cj foot/oca/or eee : 
- Method for studying the electrode oe B101 B215 ; 


‘The curves E versus pH were plotted | and the: point. b of the. Gecinning ne = 
- function, point c of the end: of. the ut function, and point d: of the. : 
beginning metal function were determined ‘in-order to characterize the .. 
electrode properties. The equation W-= EO + Ylog (ant | + Ka wh? where 
fe 2. art /F, K = equilibriun.. constant. of: the. ion exchange peteeen glas: 
and solution is of satisfactory validity for a sharp transition from th 


He function to the metal function. . yor “three-component glasses, 


A= K whe was obtained where yk: is the exchange ‘constant of the glass». 
containing a second oxide. and K' is- the exchange constant of. the’ binary. 
glass. The chemical stability was- ‘determined by treating the powdered 
ot (particle size = 80 - 100p). for. ay hr with water or 0.1 N Hel at™ 


100° ¢ and by determining colorimetrically: the components in solution. 
Tne chemical stability was characterized by the ratios 3 


. R50] sor/ [Re Ol Ages and 10) ,o1/ [Bt 0p]. giace’ . In. some cases — the - 
stability of | es ground glass faces’ was. tested by measuring» the loss of 


weight in lon’ ‘hr. These methods have been applied. in the. papers, “on. 
Sard OL oe ce ae 
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" Method for stuéying the ‘electrode cae  B104 B215. sr — 
ae ‘glass electrodes appearing init a number of this periodical. pers | 


" SuBMI®TED: October 1962 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210005-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86- O08 Peo tao eee 2 


LG AAT ELSE EBA EE EIS UBT WEL SEN TEAR ETE ERE ECOD TET LE LOGGER ANTEED | BITES TE GPS SARTRE TS SGT SO EAS SI REC RRR IN 


ce saan aa 


: ae soe c3/o04/o01/o%2/o22 
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 RUPHORS: ShuLt 3 Pechekhoncva,. Ne. Nes Parfenovy Ae Ie 
eas : : vanova, Yeo: oy PORTOVS 12 ve Ne ee A : ee TERS 


- PITLE: stuay of how alkaline earth: oxided ‘affect the electrode oS | 
oog properties and chemical otability of lithiun silicate 7 
glasses : : ; 


“}. PERIODICAL; Leningrad. Universitet. variates Seriya fiziki i Ichi mi > 
ee no. 1, 1963, 104-114. eae ae ee 


Y NEXT: | Classes containing 24, 275. 04: 30° “alex bi, o and an addition of 


"0.20 mole% of Bao, cad, MgO, .or _BeQ_ were ‘studied oe ‘plotting. ‘the curves 
“EB versus pi. Results: BaQ shifts the upper. limit of the H* function 

“\pange by 0.1 - 0.3 pH units into the alkaline region. In. some cases, 
‘-also the lower limit of the Ht function. is shifted in positive direction. - 

The exchange constant of Li -.Ba- glasses. ‘ts somewhat lower than that of.. 

binary glass. CaO addition narrows the’ H” function range in-the™ a 

car 1/3 region, Sevens zhe transition: Tange by.-~1 pH unit, and increases: bos 
Card 1/3 eee re 
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eae =/054/63/00k/o01/012/ 022 tay 
Study of how alkaline earth oxides. B101/B215 ees 


the exchange @ousvant. Mgo has the same gebeet but much more inéenni vel, 
The shift in the upper limit of the H’ function caused by 15 mole% MgO" 
at 27 mole% Li,0 is 3.3 pH units, but that due to 15 mole% cad ibs nly ype 
unit. ‘he shift caused by BeO is 2- 5 pH units at no more: than 2e 5 
mole%; at 15 - 20 mole% BeO, this shift in. dcid direction is 3-4 pH” 
units. The effect on the exchange constants ‘increases as follows: 
Bad (Cad ¢ MgO < BeO. This is probably due to weaker H-bonds owing to - ; 
the formation of strongly acid ionogenic groups. An addition: of small - | 
amounts of BaO changes the stability. of glass to H,0 but slightly, Lae 


whereas 20 mole% BaO reduces its ‘chemical: ‘stability. © The stability is. 
increased by up to 10 mole% CaO, and- decreased by higher CaO _- : 
concentrations; but it remains higher than that of binary glass. In an 
acid solution, 5 mole% CaO increasesthe stability, but at 10-20 mole%.- 
CaO the Li,0 leaches out intensively. » MgO. has a similar effect on the 


chemical stability. Bed increases the. atability in #0 ¢ and: in. acids. 


_ Conclusion: The stability of ‘the: lees is increased ‘by elements. that 
form ionogenic ercupe in Lithium pti teate. Giessen. such as. MBO: and 
sen 2/3 : - 
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= eos » g/054/63 oak 001 012 022 
i Study ca how alkaline earth oxides Seen: ae ty ey ds / a 2/0 


; espeuinaiy BeO, and reduced by ‘oxides: ‘which form modifying 3 ions /(@a0). | 
There are 3 figures and 5 tables. . Yin ee 


ee 


SUBMITTED: October 1962. 
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B101/B215 
AUTHORS: Shul'ts, M. Me; Peshekhonova, N. Vey Kopuntsova, ?. ae 
Shandalova, Le Poole se REED 8 oy ; 
TITLE: Effect of alkaline: searth ‘oxides ‘on the electrode properties. 


and chemical . stability. of sodium silicate glasses| 


PERIODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki- iL ‘hindi 
no. l,; 19635. 414-120 ae 


EXT: Sodium silicate glasses containing 15, 20, or 25 mole% of Na, oO. i 


and additions of 0 - 20 moley Bad, cad, MgO; or BeO were. studied ate ap 
- - plotting the curves E versus pH. Results: . (1) The upper limit of the. |. 
- Hf function is shifted into the alkeline region by Bay. hence, the ‘total. 


region of the HY #unet con is “extended. ‘he ‘exchange ‘constant - “peomoes. 
(2), CaO | 


1-2 orders of magnitude smaller than ‘that ‘of the. binary: glasse. 

increases the Ht function range. In the’ acid region ‘this: increase. is! 
1.5 - 2.0 pH units. The exchange constant becomes 1-2 jorders of - 
magnitude smaller. (3) MgO narrows the. range of the H* function... Ate. 
Card 1/2. tele ee webs eee act) pase eee eorees Seal uate FE Maman Se 
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te te Se s/054/83/004/001/013/022 
Effect of alkaline earth oxides on the ... B101/B215 


pH = 10 - 11, the Nat function is complete. The axohengs constant 
becomes 1-2 orders of mangitude larger. (4) BeO has the same effect. asi 
MgO, but acts more intensively. Already 5 mole%. BeO causes the forma-" |! 
“tion of the Nat function. The exchange constant increases by 4 - (68re* 
orders of magnitudes (5) Glasses - containing BaO as their third ; 
‘component have the widest Ht. function range, whereas glasses containing 
BeO have the narrowest. (6) All alkaline earth oxides increase the - 
- stability of the glass to H a and 0.1 N. HCls “The effect. of. alkaline’ 


earth oxides: on the esas: properties: ‘of ‘the glasses is “explained. by 
' the mainly modifying effect: of Bad. MgO. and ‘Bed, however, form strong y: 


acid ionogenic Ir One| groups; “thus facilitating the substitution ‘of. 


ae alkali cation for proton. ‘There are A figures and ‘S: tables. 


“ SUBMITTED: October 1962 se 
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2 BIO1/B215-— 
AULHORS : paeeenevs. Ae Yoo shui 8S, Me Me, Nekrasova, a Mes. a 
Polozova, I.-P ee : ae 
TITLE: . Electrode properties and chemical stability of Lithium = hae i 
'  gilicate eiesnes containing Tare earth oxides of ee if 


oxide 


' PERIODICAL: Leningrad. vagegttets Tete Seriya fieiki 4 Kini, 
no. l; 1963, 126- 134 + Seen Mie me Page um a a ; ‘ 


‘[RXT: This is a report on the: Bétdy cf pineues bel ohging to..the systems 
“LL,O - Nd, 0; - Si0,, Li, 0 - CeO, - (S10), and . ‘Li,0° e Y0; = 8105+ ‘The © 
curves E versus pH were plotted at ‘room temperature cin the pH interval” 
~O.5 - 14 and at 95 %% in the pH interval <0. 5 -- 12 in ‘solutions with a” 
constant 3 N concentration of: Lit-or Nat ions. In addition, the stability 
of the glass to H,0 or 0.1 N..HCl was determined at: 100 OL Results: 


. (1) Addition of rare earth oxides or ee: i shifts the total. ig function. 
ane 1/2 ek een Bowe: 


abel < sare S . 


Fe een eed 
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".. Blectrode properties and chemical woe = ae 


"orange toward more acid values. # (2): A paaal content of rare “earth: oxides |. 
Or 0; (Up to 5 mole?) causes an intensive shift which becomes 


comparatively small as the content of - rare earth oxides or. 30, is- 


-“inereased.. (3) The shift increases: the higher the number of the rare — . 
* earth element in the periodic system i. e. the smaller its ion radius... 
./. The exchange constants Omi increase. . (4). ‘The. effect of X50 3 is more - io 


intensive than that of rare-earth oxides. . (5) The stability. of glass to: 
a) QO and 0.1 N HCl is increased by rare eaeee oxides: and oe ‘There are.” |'> 


7 4 figures and 7 tables. 


ae SUBMITTED : October 1962 — 
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: “AUTHORS: Shul ‘ts, Me Mes Sey Bukhareva re 3. eae 


Bobrov, Ve 
TITLE: © Electrode properties of glasses. containing titanium oxide cs 


: PERIODICAL: Leningrad. Uaiverditet.:: Vestnik, Saviva finiki A wens 
Me Endl a no. ly, 19635. 134-142, 


PEXT: soiasese of the composition. M,0- - 910, =: Sid, : where M = Na or: Diy: 
were studied. The curve BE versus “pH: was spieetee ae 18 °c or 95° cin, a. a 
“buffer solution containing 3:.N uit] or. rat) . The system Li, 0 - “TO, 
$id, yielded glasses with a maximum content ‘of Ti0, not “exeeed ing. 6: ‘ioles 
A oe Tid, content caused devitrification. “tho, reduced the upper - de 


Limit. of: fe HY function, yielding a second linear section. on the sure 
‘E versus pH. which is not as -steep:as that. of the Ht function. The syst 


~ Naso = Tid, - . $10, yielded’ glasses: containing up to 30 mole%. Pi05.. which 
v-had a& differentiating effect. At oe 5 or 3. neler Ti0, thes curve | of EB 


card ae 


ri = : 2 
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’. Blectrode properties of glasses vee ; —-BI01/B215. 


euueae pH jacludes’aA ‘second. Linear: i aeotion (58 nv/pH). clasdes Nonteine 
‘ing 6, 10, or 14% Tid, ‘show three linear sections, one with 98. ‘my / DE on 


- with: 25 - 15 nv /pH, a a horizontal one which: corresponds. to. “the Nat : 
function. A further increase’ in “TiO,” ‘content: widens the. range of the 


metal function continuously.: “At 26 moles TIO, the metal function. occur 8. 
. already at pH 76. At smaller additions, Tid, cage like a glass: forming. 
“oxide and increases the acidity: of. the glass “by forming ‘onogenic. . 

© [rio, , alee om groups. More than. “40%” TiO, yields an increasing ‘number “of! 
Bio,, rie tetrahedrons which bind the: a a ‘more. ‘firmly - and reduce the 
aciadty of the glass. There are 3. ‘figures. ae poet eee ge 


> SURATETED; October 1962 pe 
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_ AUTHORS: Shul'ts, M. Mey | Parfenov, Av Tey Panfilova, We ee ee 
“TITLE: Effect of givooniun: dievide: on ‘the electrode propertios and 


the chemical stability. of “alkali silicate. glasees ; 


PERIODICAL: “Leningrad. Universitet. Vedtnik.— Seriya finiki rt ty 
no. 1, 1963, 143-148 a ae Se 


| @Exe: Silicate glasses ebntadning 27 moleg Li,0 and.0- 9 mol oi Zr05 
were studied by plotting the curves E versus ea at room temperature aoe 
95°c in a 3 N alkaline solution or 3-20. N H,SO,- - Furthermore the are 
chemical stability to H,0 or. 0.1. N HCL at. “400° was tested. “Respite: 
Even 2 mole% 2r0, shifts the upper. “Vimit of ‘the HY . function considerably 


v7 


towards more acidic pH values. At the same “time. the. region - of. ‘transition | 
from HH’ to the metal function is extended. The exchange constants ~ 
increase by 2. orders oF) Pmseas (age at room npemper erie and zach A: werders: 


Gara 1/2 a ea eee 
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(Effect of zirconium dioxide on ‘the wees S a Bay 


of meee ace at 95° Cc. In sulfuric acid, ‘even .0.5 nole% 220, ‘amites oe 
“the H’ function towards, acid. PE values; at 9%, 2x0, the Lowar ‘Limit Of 
~t¢he Ht function in 20% ¥, 250, 3 is pH =.-2.° 2205, fageescce the- stability 


of giass to alkali and acid. ‘The. sided re acid: interaction is. attended. by. 
"leaching out, but in alkaline solutions. ‘the glass components are. dissolved 
at the same ratio as when contained » in the glass. Conclusion: A (220, 


addition leads to the formation of groups having’ Ht bonds of different 
_ strengths. “Besides the pn acid Pea H groups, . also strongly. : 


Y. 
: acid ionogenic (Pee/2] 2H” groups are. formed. . There. are. 4 figures: and 
4 tables. ie es Ree rey: oes 
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AUTHORS: Belyustin, At Aes a Me Me 
fe seh ee . 


TITLE: Blectrode penavies of sodium silicate glasses. containing | 
oxides of elements of the Iv and V main groups of the: 


periodic system 


‘ PERIODICAL: Leningrad. adi vensd toes veetntle: Seriya fiziki i Khimil, 
: no. ls 19635 149-155 ; . , - aaa 


| 

ie? 

i ‘. 
is i 
: Text: The effect of Fe 2933 Ged, » SN05> P50 Sb 2038 and Bi,0 5 on sodium 4 

. gilicate glasses was studied by eet the the-curves E versus pH. Results: 
(1) Fe 20 acts similarly to: AL, 05. As Little as 0.5 mole Fe 2%. disturbs. 


cere and shifts the section of the. 
(2) Up to a content of 7 solew 
Stages. characteristic | 


the H’ function in the region pH = 
Nat function towards more positive values. 
.Ge0, affects the curve E versus pH - onl? slightly. 


in the region pH = 2-4, whereas: at as! 
the reg sion of the Ht function becomes 


of eiuse forming oxides are. formed 
content of more than 7 mole% GeO,» | 


ne on RR I A RRR 


eo ees en os 
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" Bleectrode behavior of sodium silicate oo B101/B215 


‘narrower owing to the formation of atrongly ionogenic ceo ~ groups Ep 
gel ae 


whose content is lower than that | of Sy /groups.. (3) sn0, addition o 


causes intensive formation of Bade jo) groups; the effect of the glass || 
forming oxide is very distinct and.is.- comparable to that: of A150;- (4): 


Glasses containing more than 4- ‘mole%. PyQe. were: unstable, they dissolved | 
rapidly in 0.1 N HCl. The curve E versus pH. consists of two intersecting! 
lines, tne inclination of the second section:: ‘being 24. - 335. mv/ DpH, i. Ce. 
close to v/2.Th@umicroinhomogeneity of the glass is assumed to be 
responsible for the above phenomenon. Addition of BaO neutralizes the 


effect of P,0 5° (5) Sb, 05 and Bi,0 3 yielded. only very unstable glasses, 


hut various series of tests gave orientation a ‘Sb, 2931 the effect 


i 
a 
i 
3 


of the glass-forming oxide Sb, oO; which yields 24 fo groups becomes _ 
superposed on the effect of the t eaaaeeine: ions Eat (probably Sbo™ ion). 
The formation of ionogenic [sb0¢ 72? groups is possible: © In Bi 2039 ‘the - 


effect of tne strongly acid groups decreases as the Bi, 05 Sonva tardect 
is Card 2/3 : . : eags a chert wet tte 2 fe mene o eeeie pete Sad nip aaorde on heehee bane SE ae 
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c De See ee a -s/034/65/oou/ooa/ort 022, 
Electrode behavior of sodium silicate wee °B101/B215- 


Conclusion: In sodium ‘giricate plase the oxides of the. Si ements. in: 4 
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TITLE: Electrode properties of alkali silicate glasses containing the oxides of gallium, 
indium, titanium and zirconium 
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redkikh elementov (Chemistry of rare elements); doklady* soveshchaniya. Leningrad, 
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TOPIC TAGS: glass, silicate glass, electrode behavior, silicate glass electrical 
property, rare earth oxide, alkali silicate glass, gallium oxide, indium oxide, titanium 
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ABSTRACT: After a theoretical review of the electrode properties of various glasses } 


and the relationship between the EMF of an Ag AgCl, HCl glass buffer KCI, 1x 
HgoCl, Hg cell and pH, the authors describe the effect of the addition of various a 
amounts of rare oxides to lithium-silicate, lithium-aluminium-silicate, sodium- 3 


aluminiium-sillcate, and: godium-barium-aluminium-silicate glasses. In glasses of a 
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the series of 24% LigO-X% R,0 - (76-X)% SiO,, when R=B, Al, Ga, in order to obtain 
the same effect it is necessary Bo incorporate more Ga2O3 than AlgO3 and more B90, \ 
than Ga90g, which means that the effect of GagOg on the electrode properties is 

between the effects of By03 and AlgO3. Analogous results were obtained with glasses 
containing 27 and 30% LiOg. In glass of the system 22% Na,O-X% Ga,O -(78-X)% 

SiOy, added gallium acts as a glass former and to some extént as a modifier. Ina 

system containing 22% Na,O-X% In,O0g - (78-X)% SiO,, it was observed that the 

deviation from the hydrogén function increased with an increase in In,OQq, but was less 

than with Ga O. In glass of the system 22% NajO - 4% R03 - 74% sid (R=B, Al, 

Ga and In), the effect of the R,O oxides on the gleatrode behavior of sodium silicate 
glasses decreased in the order > GajB>In, as in the lithium silicate glasses. This 4 
order is characteristic for glasses when [R20 ]/[Na,0] < 0.3. If 0.3< [R,09]/[Na,O} 

<1, the order is different: A> B> Ga > In; while if O.,]/[Na,0] > 1, the order igs 


2 
Ba>Al> Ga>In. In the system NagO-TiOg-Si0g where Na,0 416-22 mol.%, the 
effects were characteristic for the oxides of glass formers, and analogous data were x 
obtained with some LiOg-TiOg-SiO» systems. Relatively small amounts of TiO, * 
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produced differentiation with respect to the stability of the bonds to Htions similar to 
that obtained for the Ry0, oxides. In sodium and lithium silicate glasses, ZrO9 
showed similar results. The electrode behavior of alkali silicate glasses into which 
oxides of Ti and Zr are incorporated can be explained by the formation of bonds in which 
the atoms of these elements are surrounded by oxygen in such a way that a complex is 
formed which carries a negative charge and which determines the predominantly lonic 
bond of hydrogen in the glass. Addition of barium oxide to lithium silicate glasses 
containing «rO, seems to abolish the glass forming properties of ZrOo. Orig. art. 
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| ABSTRACT: The authors investigated the effect of the oxides of Li, Cs and La 
‘ .on the limits of linearity of the relationship between pH and electrode’ potential, 

i as well as the specific electrical conductivity and chemical stability, of electrodes — 
i made from glass formed by oxide systems of progressing complexity: Li,0 - S10, ; 
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ABSTRACT: 
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ABSTRACT: The problem of representatives of subsSts is a sampling problem: given a 
set of objects, it is required to select a Subset having certain defined properties. 
One solution for a closely related problem is given. This is the problem on non-adja- 
cent representatives. Given a set P = {p, |t=1,2,--- sm} and a family of subsets B = 


= {b |a=1,2,-++ mh, then the "points" P; and Ps are adjacent if there is a subset 

(block ) b. such that p;.€ by and P; € 5. The subset SG P is a system of nonadjacent 
representatives if for every block the inequality Ib. ns | s 1 is satisfied. When 

the equality holds, the blocks are said to be represented. If all blocks are repre- a 


nr re cee me ect ae 


sented blocks, we have a complete system of nonadjacent representatives (CSNAR) . Two 
| problems are considered: first, to establish necessary and sufficient conditions for 
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| TITLE: Differentiation of the bond stability of a hydrogen ion in lithium borosili- 
cate glass _ 
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SOURCE: Elektrokhimiya, v. 2, no. 3, 1966, 288-294 H 


electric potential, acid solution, ion, electrochemistry , HPDROGE A) 20 DING, 
SILICATE @447935 9 BOnNDIn& PROPERTY 

| ABSTRACT: A new type of experimental curve (potential - pH) composed of 3 steps and 
linear portions is developed for the study of hydrogen bond stability and boron atom 
coordination in the Li,0-B,03-Si0, system. The displacement of the curves obtained in 
buffer solutions as a function of B,03 content (in the glass electrode) was related to 
the grouping of bond stabilities of hydrogen ions “aifferentiation effect". Four = | 


] 

if 

| 

1 

| 

| TOPIC TAGS: borate glass, lithium, bydrogen-bomd, molecular structure, electrode, 
| 


ferent types of curves having as many as 3 steps and linear portions of varying slope |— 
and/or levels were obtained. Curves are given for glass with a Li20 content of 33 
mol% and boron anhydride contents ranging from 0 to 20%. The addition of as little as: 
| 5% B203 shifted the E - pH curve downwards and changed the linear 0% line into one pened 
| 
| | 
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having 3 slopes. The initial slopes were related to the ionic group [BO 4/2-H*t, where! 
boron had a coordination of four. At higher pH levels the appearance of the ionic 
groups [SiO 3/2]JOH caused the slope changes. These two regions were separated by a 
linear slope of 18 mv/pH as a result of the intermediate mixing or the two ionic 
groups. The three-stepped character of the curves was maintained under a variety of 
experimental conditions. A section of the Naj,0-B203-Si0, ternary, in which boron has 
a coordination of four, was shown with points indicating the range of compositions 
used experimentally. About half the points fell within that region. Data are pre- 
sented for the 11 mol% B,03 triangular section for Li,0 contents ranging from 24 to | 
39%. Again, the differentiation effect occurred and the slope changes were interpreted 
as before; [BO 4/2]-H+, [BO 2/2]0H and [SiO 3/2]0H are related to slope changes a, b | 
and c respectively. Orig. art. has: 4 figures: , i 
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ABSTRACT: The electrode behavior of glasses of the Tig 0 E50, system was studied by 
recording the potential of the glass_electrodeversus the pH (i. e., plotting E-p 
curves) in a universal water-alcohol buffer solution containing 0.1 mole of Li ions 
yer liter, 85% ethyl alcohol, and also hydrobromic, salicylic, monochloroacetic, and 
benzoic acids (0. 05 Meach). It was found that the coordination state of boron mani- “ 
fests itself in the electrode behavior of the glasses. An increase in the content of 3 
Li20 to 42 mole % causes an increase in the relative content of strongly acidic iiono= -' 
genic groups [BO, yu of tetracoordinated boron. The electrode behavior of the : 
glasses was shows to reflect the influence of various ionogenic groups of tetracoordiy 
nated boron, which are characterized by.a marked stability. of their bond with hydrogen |: 
ions. ‘The observed correlation between the electrode behavior of glasses and the coors 
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, 421 42-646 
ACC NR: AP6022424 J 


dination state of horon indicates that the "electrode" method is sufficiently sensitive 
for studies of structural transformations in lithium borate glasses. Authors are deep- 
ly grateful to_M, D. Anikiyeva for assistance in the analysis of the glasses. Orig. ; 
art. has: 3 figures and 1 table. : 
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MAKHNEVA, Vaienitna Alekseyevna, referent; SHUL'TS, Noy red 


{From tas windew of a trolleybus: guide te the wreciey 
bas route through the mountains from Simferopol to ba 
Yalta] Iz okna trol]leibusa; putevoditel! po gornoi trol= 
leiousnoi trasse Simferopol’ - IAlta. Simferopol, Krym , 
1965, 60 Po (MIRA 18:7) 


1 orxviskaya ekskursi & anizatsiya 
2, Simferopol ‘skaya porsxiskaya ekskursionnaya org y 


-° 


-bshchestva "Znaniye®*® (for Makhneva). 
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People's universities, Avt. transp. 43 no.9:6-7 S '65, 


(MIRA 18:9) 
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GUBANOV, Ivan Grigor'yevich, st. prepodavatel'; PODGORODETSKIY, 
Petr Dmitrivevich, kand. geogr, nauk; SHUL'TS, N., red.; 


(Treasures of the earth; geolcgical review and minerals 
of the Crimea] Bogatstva nedr; geclogicheskii ocherk a 
poleznye iskopaemye Kryma. Simferopol', Izd-vo "Krym," 
1965. 84 p. (MIRA 19:1) 


1. Krymskiy gosudarstvennyy pedagogicheskly institut im. 
M.V.Frunze (for Podgorodetskdy , Gubanov). 
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aaa’ Synphasic frequency of changes in the functional leukocyte count 


and solar activity. Probl.gemat. 1 perel.krovi 4 no.7:41-42 
Ji. '59. (MIRA 12:10) 


1. Iz Sochinskogo territorial'nogo upravleniya kurortov, 
sanatoriyev i domov otdykha (glavnyy vrach D.I.Zhirnov). 
(LEUKOCYTE COUNT 
eff. of sunlight (Bus)) 
(SUNLIGHT, eff. 
on leukocyte count (Bus)) 
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Iaboratory network of the All-Union Sanatroium, Lab.delo. 5 n0.5:59 
S-0 '59, (MIRA 12:12) 


(SOCHI--MEDICAL LABORATORIS) 
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Effect of fluctuations in gelar activity on hemopoiesis. Prireda 
48 no.6:92-94 Je '59. (MIRA 12:5) 


1.Sochinskeye kurortnoye upravleniye. 
{BLOOD CELLS) (SOLAR RADIATION) 
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__SHUL'TS, NA. 


Dynamics of the changes in the quantity of leucocytes in con- 

nection with solar radiation. Iab.delo 6 no.2:36-38 Mr-Ap ‘60. 
(MIRA 13:6) 

1. Sochinskoye territorial'noye upravleniye kurortov, sanatoriyev 

4 domov otdykha (glavnyy vrach D.I. Zhirnov). 

(LEUCOCYTES) (SLOAR RADIATION--~PHYSIOLOGICAL EFFECT ) 
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SHUL'TS 1A, 


Influence of cosmic factors on the results of precipitation 
reactions, Lab. delo 7 no.633-5 Je ‘61. (MIRA 14:7) 


1. Sochinskiy filial Vsesoyuzmogo nauchnogo obshchestva vrachey —- 
Laborantov. 


(PHYSIOLOGICAL CHEMISTRY) 
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" SHUL'TS, N. A, 


~ Relative lymphocytosis and solar activity. Terap. arkh. no.7:97-99 
"61, (MIRA ¥5:2) 


1. Iz Sochinskogo territorial'nogo kurortnogo upravleniya. 


(LYMPHOCYTES ) (SOLAR RADIATION—PHYSIOLOGICAL EFFECT ) 
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ACENRY AR6O15219 “SOURCE CODE: UR/0269/65/000/012/0055/0055 
' AUTHOR: Shul'ts, N._A. ee 
ORG: none 


TITLE: Nonsuitability of Wolf numbers in the study of sun-earth relation in the 
i biosphere 


SOURCE: Ref. zh. Astronomiya, Abs. 12.51, 421 
REF SOURCE: Solnechnyye dannyye, No. 1, 1965, 73-78 
TOPIC TAGS: sun, sunspot, Wolf number, solar activity, biosphere 


-| ABSTRACT: When comparing the biological processes with the rate of W Wolf 
numbers, the parallelism of indices compared is frequently broken because the 
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ce a7 The: ‘carbonate Squlibvins in soil. solutions: P. A.: “Kt 
‘Kryukov. and N. E. Seal Hydrochem. Inst., Novocher-+ . 
* kassk).+: Gidrokhion. 23, -110-37(1955). —Several ‘ 
.- methods of dete | the carbonate equil. (HCO,~, CO7~, and t. 
. free CO.) are. discussedi*’ When alky. is due - to HCO;~ > 
alone, titrations satisfactory provided Groag’s mixed in- ; 
* dicator (100. cc. of satd.alc. soin.. of methyl ted-and 4 cc. 
of 4% aq. sot:.of methylene blue) is used. The results are 
‘Identical with those ‘obtained. potentiometrically. When = 
. salts besides bicarbornates are present their alky. is dei 
*:/ ducted from” totak alky. The method of Goetikov and ° 
: Forsch is suitable in'this case... When the soln. is colored; 
potentiometric titration tends to overcome this difficulty. 
ee es SEF ee Other advantages’ of: potentiometry are ‘the. possibility’ of 
a fakes’ py? 4 :. 7+ .using small. amounts (1-2 cc.) and obtaining an idea of the ; ; ee ne 
Eyer ‘ ¢ 7. (nature of the nonvolatiie acids when present in the soilsoln.-$ 0-0. Spee et 
es When carbonates and free carbonic acid are present together -: t Spek ip Fa’ ASE : 


; with bicarbonates reliable results ‘are obtained by. liberat- 
© ing the-total COz, and detg. it in’ the absorbing soln. either 
. titriometrically or. potentiometrically. . The: bicarbonates 
can be detd.-in. the same soln: by treating with Batt in 6 
which case the sol. carbonates are converted into BaCo; 5 i 
and the bicarbongtes inta BaCoO; plus CO:, which is re- : 
moved and detd. - ‘The equiv. amt. of bicarbonates is calcd. 
. and deducted from’total alky. representing the sum of ear-- 
’ . bonates and bicarboinates... This does not take into account 
free CO: and can be used. ‘when. the amount of the latter 
is negligible. When the amount of free CO: cannot be , 
overlooked and that of the.carbonates is negligible BaCh ? ; : 
will expel free COs and half of the CO; of the bicarbonates, ¢ 1 
’ Acid aulded to another sample will } expe all the free and es 
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will facnish. the amoinits ‘Gf bicarbonates: ant. free COs. 
Since cuchonates and free COs‘are very: tarely present to- 2 
“gether a quick’ and reliable method | is yiven:for detg. the” 
earbouate, equil. “The app. nape in the’ procedure is-de- > 
_seribed in detail. : AS. Mirkin 
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BORUCHINKINA, A.A.; DRENOV, N.V.; MENNER, V.V.3 SHUL'TS , N.E, 
ee Te a, 
Devonian stratigraphy of the interfluve of the Stony and Lower 
as ee Rivers. Trudy VAGT no.7:133=—139 '61, (MIRA 14:7) 
Podkamennaya Tunguska Valley-—Geology, Stratigraphic) 
(Lower Tunguska Valley—-Geology, Stratigraphic) 
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DOMZCHRAVIN, Petr Pavlovich, kand. fiz.-matem, nauk}; STESHENKC, 
Nikolay Vladimirovich, kand, fiz.-matem. nauk 
SHUL'TS, N.P., red. 


[Crimean Astrophysical Observatory of the Academy of 
Seiences of the U.S.S.R.] Krymskaia astrofizicheskaia 
observatoriia Akademii nauk SSSR. Simferopol’, Krym 


1965. 78 p. (MIRA 18:12) 
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2. USSR (600) 


4. Fur Farming 


7. work practice of a leading fur section on the "Vpered" Collective Farm, Kar. i 
zver. Ono. 2, 1953. 


9. Monthly List of Russian Accessions, Library of Congress, hPRIL 1953, Uncl. 
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Preparation of naturally fortis 
ro SASK. 9 No. 4, 


.Shul'ts:* Venodelie i Vinogradarst 
AONT{ 149) .- -Haxpts. showcd the highest ale. content results 
from fermentation of sweetened musts at L4°-18%; wera- 

tion was att nasigniticant factor anless fermentation Was 


terruimeted within days; the usial period was Shibays- 
HL. Outhield 
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SOV/123-59-16-63582 
Translation from: Referativnyy zhurnal.. Mashinostroyeniye, 1959, Nr 16, p 3 (USSR) 


AUTHOR: Stn tH -P 
perapetiibed cetera 
TITLE: Specializing the Manufacture of Dies and Appliances 


PERIODICAL: Narodnoye khozyaystvo Sov. Latviil, 1957, Nr 2-3, pp 58-60 (Russian) 


ABSTRACT: The question is considered to organize in Latvia a special factory for the 
manufacture of dies, pre3s molds and appliances, in which 75% of al] neces~ 
sary heavy tools are to be produced in a centralized manner. Labor effi- 
ciency increases cyproximately by 1.8 times, if individual orders are ex- 
ecuted in a centralized manufacture, and if uniform and standardized tools 
are produced, by 4 times. The establishment of such a factory would save 
in 1960 about 1.5 million manhours, would set free 900 units of manuf actur~- 
ing equipment and 10,000 sq m of manufacturing space. Tt is recommended to 
incorporate in the factory a big designing and standardizing office, as - 
well as necessary laboratories, The proposed measure would relieve to a 
great extent the. tool shops of the machine building plants. 

B.L.D. 


Card 1/1 
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SHUL'TS, PAVEL INDRIKOVICH 


iali j ‘ Instrumentov 7 
Spetsializatsiya I Kontsentratsiya Proizvodstva 
Mashinostroyenii Latviyskoy SSR. Riga, Tzd-vo Akademii Nauk 
Latviyskoy SSR, 1958. 


148 (1) P. Graphs, Maps, Tables. 
At head of Title: Akademiya Nauk Latviyskoy SSR. Institut Ekonomii. 


Bibliography: Pe 148-(149) 


5 ; aoe _ 4 1 
SETS STII TR a PISS AT TO AT ERE ST ng eS Spa ee Tr es Peet wei i : a 
OT RACERS EST eR ER ea Sted PEAS APIS RIG REOAN SAAS TSP emne Sone peas eGNen poeersn UES piccete Rice eae 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210005-2" 


"APPROVE FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210005-2 


oP GPSSNUDTESASERUSERAP RUSSERT _ RRND CCS Tae SS ERR OSTEO ET RI IT RIS 


SUUL'TS, Pavel Indrikovich[Suics, P.]; TEYVEL'BAUM,A.[Teitelbaums,A.}, 
red.; INKIS, R., tekhn, red. 


[Specialization and concentration of the manufacture of metal cut- 
; tin tools in the machinery industry of the Latvien S.S.R. ]Spe- 
tsializatsiia i kontsentratsiia proizvodstva instruneitov v ma- 
shinostroenii Latviiskoi SSR. Riga, Izd-vo Akad. nauk Latviiskoi 
SSR, 19581 148 p. (MIRA 15:12) 
(Latvia--Metal-cutting tools) 
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SHUL'TS, P.!. 
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General histcorical-archseclogical and paieogecerarhical investigations 
in northern Crimea. Izv. Krya.std. Gecg.ctova. no.2:115-124 '53. 
(Crines--Archaecicgy) (MLRA 4:7) 
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TKACHUK, V.G., doktor geol.-miner. nauk, otv. red.; YURK, Yu.Yu., 
doktor geol.-min. nauk, red.; IVANOV, B.N., kand. geogr. 
nauk, red.; GOLOVTSYN, V.N., doktor geol.-min. nauk, red.; 
VOINSTVENSKIY, M.A., doktor bio.. nauk, red.; SHUL'TS, P.N., 
kand. ist. nauk, red.; DUBLYANSKIY, V.N., kand.geol.mins”” 
nauk, red.; SERDYUK, 0.P., red.izd~va; TURBANOVA, N.A., tekhn. 
red. oe 


(Transactions of the Joint Karst Expedition] Trudy Kompleksnoi 
karstovoi ekspeditsii. No.2.[Studying karst in the Crimea] Is- 


sledovaniia karsta Kryma. 1963. 170 p. (MIRA 17:3) 
1. Akademiya nauk URSR, Kiev. Kompleksnaya karstovaya ekspedi- 
tsiya. . 
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(MIRA 1822) 
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SKFYABIN, K. I. and SHUL'TS, F._S., 


1937, Gel'mintozy krupnogo Rogatogo skoto i yego molodnyaka. Sel'khozgiz 
str. 554-555. 
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